Aqueous plant extracts of Malva parviflora L. and Artemisia ludia L. were tested in the field on cowpea (Vigna unguiculata (L.) Walp.) plants. The extracts were added alone and in combination. The treatments were applied just one day before irrigation. Data obtained revealed that the growth, yield and protein content of cowpea were stimulated by 10% aqueous extract of M. parviflora and the mixture of 10% Malva with 20% Artemisia. The data also showed that the soil fertility was improved.
Introduction
During the last two decades, there was a tremendous improvement in soil fertility management (Singh et al. 1997) . Amendment of soils were done with plant residue to improve nutrient content, physical properties, biological activity and crop performance (Rachie 1985 , Singh et al. 1997 , Karlen et al. 1992 , Woomer and Swift 1994 , Santos 2000 , Ferreira 2004 , Muhammad et al. 2007a ,b and Lemma et al. 2009 ). In sub-Saharan Africa there are huge areas of lands suffering from reduction of organic matters (Boyer and Groffman 1996) . Hence, incorporation of plant residues in soil management represents an important factor for maintenance soil properties and organic matter (Singh and Rachie 1985) . The cowpea plant (Vigna unguiculata (L.) Walp.) is a seed legume that plays an important role in world-wide cultivation (Ehlers and Hall 1997, Santos 2000) . The plant is an annual bushy herb plant with erect stem but, depending on varieties, stem may be, creeping or climbing (Sivak and Walker 1986 , Ferreira 2004 and Shao et al. 2008 . It is an important economic crop in many developing regions due to its high protein content, adaptability to different types of soil and intercropping systems. The crop is also suitable due to its resistance to drought, its ability to improve soil fertility and prevent erosion of the soil (Franklin and Riley 1977 , Hulugalle et al. 1986 , Shao et al. 2008 .
The aim of this work is to investigate the effects of aqueous extract of Artemisia ludia L. and Malva parviflora L. on growth, yield and protein content of cowpea and soil fertility.
Materials and Methods
The cowpea seeds (Vigna unguiculata) were obtained from Agricultural Research center, Dokky, Giza, Egypt. Two aqueous extracts of M. parviflora and A. ludia (Table 1) were used in three concentrations of each namely, 5, 10 and 20% (w/v) either singly or mixed together at their possible combination to obtain 15 treatments in addition to a control. The treatments are M20, M10, M5, A20, A10, A5, M20 + A20, M20 + A10, M20 + A5, M10 + A20, M10 + A10, M10 + A5, M5 + A20, M5 + A10, M5 + A5 where 'M' and 'A' indicate the extracts of Malva and Artemisia, respectively and the attached number indicate their percentages. Each treatment was replicated thrice. At pre-planting, 75 ml of each concentration were injected in soil around the seeds just one day before irrigation under field conditions in land of Zagazig City, Sharkyia Governorate, Egypt during summer season of 2008 -2010 quadrate. Soil analysis was carried out before and after germination of seeds at two different depths (0 -12 cm and 12 -25 cm). Growth parameters were measured. The plant shoot with highest and the lowest treatments beside control were analyzed for the nitrogen content. The effect of each treatment was tested on germination of cowpea plants under laboratory conditions till 10 days. (2007), Aiyegoro and Okoh (2010) . (+++ = rich, + + = medium, + = rare). The collected soil samples from 0 -12 and 12 -25 cm depths of the field were analyzed after Cottenie et al. (1982) (Table 3) . Exchangeable bases (K-Na-Mg and Ca) were analyzed using neutral ammonium acetate after drying and passing the sample through 2 mm sieve. Organic matter, electrical conductivity (EC) and soluble salts (carbonates, bicarbonates, sulphates and chlorides) were also determined by standard methods. All chemical analysis were carried out at National Research Center (Land Resources Evaluation and Mapping Unit), Dokki, Giza, Egypt.
Plant lengths, branch length, number of branches, leaf, flowers (inflorescences) and fruits together with leaf area were measured and counted. Three treatments were chosen to determine protein and nitrogen content for control, optimum and suboptimum plant growth (Lowery et al. 1951, Said and El-Shishiny 1944) . All data obtained were subjected to analysis of variance (ANOVA) as described by Cottenie et al. (1982) , while separation of means was done according to Duncan (1958) .
Results and Discussion
Effects of M. parviflora and A. ludia on soil properties: Table 2 shows slight increase in alkalinity with increasing depth. Table 3 reveals that there is a slight increase in K + with both the extracts i.e., 20% for each with increasing Malva and Artemisia extracts. In relation to Na + , no significant change appeared. Mg + showed a significant increase at 20% Artemisia extract alone while Ca + content increased at 10% Malva residue than any other t reatments. On the other hand, the anions (SO 4 -2 , Cl -and HCO 3 -) slightly increased at 10% Malva extract, which explains its importance in neutralization of the soil alkalinity slightly. The CO 3 -2 content increased at 20% of extract in mixture. CaCO 3 content increased at 10% Malva and 5% Artemisia alone. Electrical conductivity (EC) measured remained unchanged except at 10% Malva alone and was less than control. Table 2 also reveals that the plant extracts lead to the same changes in the cations concentration with depth. The Cl -content decreases than the control in all the treatments while the HCO 3 -tends to change irregularly. The CO 3 -2 content slightly increased at low rate of mixture while decreased in other treatments as compared with control. The EC and OM content measured was higher in control due to the little decomposition and mineralization.
Growth and morphological measurement: Data of Table 4 reveals that most of the treatments had no significant effect on the plant growth. Malva extract at 10% conc. and Artemisia extract at 20% conc. together increased the plant height, number of leaves, lateral branches, fruits and flower, together with leaf area. However, the same trend was absent for combination at 5% Malva and 20% Artemisia extract. On the other hand, each of 5 and 10% Malva alone and all single concentrations of Artemisia were inhibitors for growth parameters. Organic matter (OM), on the other hand, apparently reveals unchanged condition due to incomplete mineralization of the extracts at the soil surface, (Rachie 1985 , Dick et al. 1988 , Karlen et al. 1992 . Santos (2000) and Muhammad et al. (2007a) concluded the inverse relationship between organic matter content and mineralization. Number of microorganisms at the soil surface decreased the mineralization rate of the residues on one hand and increases the salt absorbance by the extract on the other hand (Muhammad et al. 2007b , Lemma et al. 2009 ). While the increase of the EC in the control may be related to the solubility of salts, which may be absorbed in other treatments in their organic matter of extract.
This result suggested that the presence of coumarin in extract of Malva and some growth inhibitors in the extract of Artemisia suppressed the plant growth individually, while their mixture together counteract the effect of Artemisia when applied singly. The availability of nutrient and get red off growth inhibitors in mixture of the extracts slightly prevented the plant growth (Ferreira 2004, Adelusi and Aileme 2006) . Two treatments were chosen only to evaluate the effects the Malva and Artemisia extracts on nitrogen content depending on the previous data of their effect on growth. The results in Table 5 showed an increase in each of total and insoluble nitrogen in mixture of the extract while decrease in the same values was obtained on using high concentration of Artemisia (Franklin and Riley 1977, Lemma et al. 2009 ).
It was found that ions availability in soil increased due to use of mixtures of both extracts at high levels. Fractionation analysis of each extract shows that Artemisia extract include mostly growth inhibitors as observed for growth. While Malva extract contain different compound of growth promoters and some growth inhibitors. On the other hand mixing of Malva and Artemisia extracts could counteract the inhibitory effect of each of them.
